INTRODUCTION
The incidence of acute hepatitis B (AHB) was largely reduced during the last 20 years as the results of vaccination and routine blood donor screening.
Acute hepatitis B virus (HBV) infection may take a severe course, which can eventually lead to fulminant hepatic failure in about 1% of all cases with AHB. Liver transplantation is currently the only therapeutic option to prevent death [1] . Hepatitis B infection is successfully cleared in most patients or becomes chronic in 5-10% of adult patients. In the minority of patients the disease can progress to acute or subacute liver failure, both with high mortality. The subacute form can cause chronic liver disease, pseudo-cirrhosis ("Kartoffel-Leber") or "cirrhosis".
More than 95-99% of adults with acute HBV infection will recover spontaneously and seroconvert to anti-HBs without antiviral therapy. HBV infection can cause severe acute hepatitis which can progress to acute liver failure. Lamivudine may have a beneficial effect in selected patients with acute severe or fulminant HBV infection. Patients with fulminant or severe hepatitis must be evaluated for liver transplantation. These patients may benefit from NA treatment. Support for such a strategy may be found in a small number of reports mainly with lamivudine. The duration of treatment is not established. However, continuation of antiviral therapy for at least 3 months after seroconversion to anti-HBs or at least 12 months after anti-HBe seroconversion without HBsAg loss is recommended [2] [3] [4] [5] .
Nowadays, the most common mode of transmission of HBV is unsafe sexual contact. Also, illegal drug use, dental and other medical intervention, acupuncture, piercing and tattooing, may pose a risk for HBV infection. Most patients recover with symptomatic treatment. However, when there are signs of severe liver failure, intensive care is advisable to reduce the risk of the disease progression to fulminant or subacute hepatitis and the need for urgent liver transplantation [5, 6, 7] .
Lamivudine is an oral nucleoside analogue with potent inhibitory effect on HBV replication, causing chain termination of an RNA-dependent HBV polymerase. Reports that have been published regarding the treatment of severe forms of acute hepatitis B with lamivudine are limited [8, 9, 10] .
OBJECTIVE
The aim of the present study was to evaluate the efficacy of lamivudine in the treatment of immunocompetent adults with acute severe hepatitis B (ASHB) at the Clinic for Infectious Diseases, Banja Luka, Bosnia and Hercegovina.
METHODS
This study was a retrospective study. In the period of January 2006-May 2013, 13 immunocompetent patients at the Clinic for Infectious Diseases in Banja Luka were diagnosed as ASHB. All patients were previously healthy. Table 1 shows the total number of reported cases of AHB per year by the Epidemiological Service Institute of Public Health of the Republic of Srpska.
The diagnosis of ASHB was based on the appearance of jaundice and other typical symptoms and biochemical and virological findings. Laboratory findings showed elevated levels of aminotransferases (AST, ALT), total bilirubin, prolonged prothrombin time, and detection of serum HBsAg, hepatitis Be antigen (HBeAg), and immunoglobulin M antibody to hepatitis B core antigen (IgM HBcAb). PCR HBV DNA analysis was not done in all patients, due to the unavailability of equipment. Ultrasound examinations were performed looking for the evidence of chronic liver disease. The patients did not use alcohol and were not drug users.
The patients with SAHB had to meet two of the following three criteria: 1. hepatic encephalopathy, 2. total bilirubin greater than 210 µmol/L, and 3. severe coagulopathy (international normalized ratio -INR ≥1.5 or prothrombin time -PT <40%).
The patients were under follow-up during treatment, including the degree of encephalopathy, coagulation values, liver enzymes and bilirubin levels every week for the first month and then monthly. Serological findings, HBsAg, anti-HBs, HBeAg and anti-HBe were checked every month over the next six months, and titers of anti-HBs were tested at 6-12 months. The accepted criteria for defining clinical and serological recovery from acute hepatitis B was the loss of surface antigen (HBsAg) and the detection of antibodies against HBsAg (anti-HBs), with normalization of serum aminotransferases.
RESULTS
The study included eight men and five women, mean age 44.4 (29-77). All patients were previously healthy. The mode of transmission of HBV was predominantly sexual contact (61.5%) ( Table 2 ). All patients fulfilled at least two of the three criteria for SAHB infection. All patients had severe lysis of hepatocytes (high values of ALT), severe coagulopathy and 9 patients had grade 1-4 encephalopathy (Table 3) .
Laboratory tests showed elevated levels of aminotransferases, hyperbilirubinemia (mostly direct), and prolonged prothrombin time. Values of ALT were elevated above the upper limit of the normal, ranging 819-8268 IU/L. Decreased aminotransferases combined with the deterioration of prothrombin time usually indicates a decreasing function of liver cells and a progression to liver failure [11] . Some patients had a rapid rise of total bilirubin and a concomitant decrease of alanine aminotransferase level, which escalated the risk of the development of fulminant hepatitis B [11] . All blood samples were tested for HBsAg, anti-HBs and anti-HBc IgM by ELISA tests. All patients were serum HBsAg and anti-HBc IgM positive, and 7 patients were HBeAg positive. Tests for IgM antibodies to the hepatitis A virus, and antibodies to the hepatitis C virus were all negative.
Due to the severe clinical forms of acute hepatitis B and the risk of liver failure, we started giving lamivudine within 2-30 days of the onset of the disease at a dose of 100 mg daily after obtaining informed consent of the patient or family. We gave lamivudine 100 mg orally daily for 1-6 months (Table 4) .
Twelve patients responded well to the treatment and their biochemical parameters rapidly improved. In all patients encephalopathy disappeared within three days after starting the lamivudine treatment. Prothrombin time was normalized in all patients within ten days after the administration of lamivudine.
Treatment with lamivudine lasted from 1-6 months, during which the patients' clinical course was monitored, liver function tested, and serological findings obtained. The normalization of aminotransferase and bilirubin values occurred entirely within 2-6 months. One patient died after two days of treatment with lamivudine, related to progression of fulminant hepatitis.
Ten patients lost serum HBsAg and anti-HBs developed in 10/12 (83.3%) ( Table 5 ) a protective titer (in 76.9% seroconversion occurred). Two patients did not develop protective antibodies, but HBV DNA was repeatedly negative. PCR result on several occasions was negative (Table  5 ). All HBeAg positive patients lost HBe-antigen within six month after starting the treatment and seroconverted to anti HBe and loss of HBeAg within six month from the start of treatment.
Corticosteroids were shortly used in two of 13 patients. One patient with a low PT died of fulminant hepatic failure two days after lamivudine therapy was included. The treatment with lamivudine was well tolerated by all patients.
DISCUSSION
In our study, we administered for a short periods of time lamivudine 100 mg daily (1-6 months) in 13 patients who fulfilled the criteria for acute severe hepatitis B. Lamivudine treatment lasted until the disappearance of HBsAg, or the appearance of protective anti-HBs antibody. Tillman et al. [2] announced that lamivudine treatment led to a rapid recovery with the potential to prevent liver failure and need for liver transplantation. In our patients, there was a rapid clinical, biochemical and serological response, except in one patient who died.
In this regard, Kumar et al. [10] reported that in patients with acute hepatitis B, serum levels of hepatitis B virus DNA fell more rapidly in the lamivudine-treated group than in the placebo-treated group.
According to the literature, patients with acute and severe forms of hepatitis B typically recover from the disease and seroconvert with HBsAg/anti HBs, without liver damage.
It is possible that by using lamivudine in our patients, we obtained a quick biochemical improvement with clinical recovery of the patient, with the elimination of HBsAg. Furthermore, it also reduced the risk of death that can (months)  1  10  3  3  3  2  10  2  2  4  3  30  6  3  6  4  13  1 occur in some patients [12] [13] [14] [15] . Unfortunately, there is not much literature on the role of antiviral therapy in SAHB. Many authors have suggested the need for a large placebocontrolled study. Sometimes, the distinction between a truly SAHB and a reactivation of chronic hepatitis B may be difficult for differential diagnosis and may require liver biopsy. However, nucleoside analogues treatment is the treatment of choice in both cases.
The duration of treatment has not been established. This study is retrospective, with an insufficient number of patients, but, based on our experience, the treatment with lamivudine in patients with severe forms of hepatitis B had a favorable outcome in 12/13 of patients, while patients with fulminant or severe hepatitis must be evaluated for liver transplantation; they may also benefit from oral nucleoside analogues treatment. Support for such a strategy may be found in a small number of reports mainly with lamivudine [9] [10] [11] [12] [13] [14] [15] . In the EASL Clinical Practice Guidelines it is recommended that the management of chronic hepatitis B virus infection with the antiviral therapy should continue for at least 3 months after the seroconversion to anti-HBs or at least 12 months after the anti-HBe seroconversion without loss of HBsAg [16] .
CONCLUSION
In our study, the treatment with lamivudine led to clinical, biochemical and serological response in immunocompetent patients with severe acute hepatitis B. Patients with fulminant hepatitis are candidates for liver transplantation, which cannot be performed in our country. These patients also may benefit from the treatment with nucleoside analogue. As the majority of our patients, with ASHB recovered under a lamivudine treatment, we can suggest the use of this drug if unable to provide a liver transplantation. Finally, large randomized prospective studies of the effect of lamivudine in severe forms of acute hepatitis B are needed.
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